Purification and characterization of DNA polymerase II from the yeast Saccharomyces cerevisiae. Identification of the catalytic core and a possible holoenzyme form of the enzyme.
We have purified yeast DNA polymerase II to near homogeneity as a 145-kDa polypeptide. During the course of this purification we have detected and purified a novel form of DNA polymerase II that we designate as DNA polymerase II. The most highly purified preparations of DNA polymerase II are composed of polypeptides with molecular masses of 200, 80, 34, 30, and 29 kDa. Immunological analysis and peptide mapping of DNA polymerase II and the 200-kDa subunit of DNA polymerase II indicate that the 145-kDa DNA polymerase II polypeptide is derived from the 200-kDa polypeptide of DNA polymerase II. Activity gel analysis shows that the 145- and the 200-kDa polypeptides have catalytic function. The polypeptides present in the DNA polymerase II preparation copurify with the polymerase activity with a constant relative stoichiometry during chromatography over five columns and co-sediment with the activity during glycerol gradient centrifugation, suggesting that this complex may be a holoenzyme form of DNA polymerase II. Both forms of DNA polymerase II possess a 3'-5' exonuclease activity that remains tightly associated with the polymerase activity during purification. DNA polymerase II is similar to the proliferating cell nuclear antigen (PCNA)-independent form of mammalian DNA polymerase delta in its resistance to butylpheny-dGTP, template specificity, stimulation of polymerase and exonuclease activity by KCl, and high processivity. Although calf thymus PCNA does not stimulate the activity of DNA polymerase II on poly(dA):oligo(dT), possibly due to the limited length of the template, the high processivity of yeast DNA polymerase II on this template can be further increased by the addition of PCNA, suggesting that conditions may exist for interactions between PCNA and yeast DNA polymerase II.